INTRODUCTION
There is debate regarding how to define and measure resilience [1, 2] . While most agree that the construct describes an individual's ability to maintain emotional and/or physical well-being in the face of stress, whether resilience should be defined by inherent personal characteristics [3] , processes of adaptation that develop over time [4] , or relatively positive psychosocial outcomes [5] is unclear. We have previously described parent perspectives about resilience and proposed a novel conceptual framework for promoting it [1] . Specifically, parents of children with cancer suggest that all three definitions are simultaneously true: resilience is evidenced by an ability to move forward and "live normal" after cancer, and is shaped by both personal "resilience resources," such as optimism and selfefficacy, as well as by evolving illness experiences such as cumulative stress and personal growth.
The identification and promotion of personal "resilience resources" may therefore provide an opportunity for improving psychosocial outcomes among parents of children with cancer. The Connor-Davidson Resilience Scale (CD-RISC) [6] is a convenient and well-validated instrument used to measure resilience resources. Higher scores have been associated with lower depression, anxiety, and post-traumatic stress [3, [7] [8] [9] . Furthermore, studies have suggested that resilience resources measured by the CD-RISC can be taught and promoted, leading to more effective stress management, coping strategies and, in turn, more positive psychosocial outcomes [10] . The relative utility of this scale among parents of children with cancer has not been explored, despite the fact that these parents have high risk of psychological distress [11, 12] , worse health-related behaviors [13] , and inferior quality of life [14] .
In this cross-sectional study, we aimed first to compare outcomes among non-bereaved parents of children with cancer and population norms. We then aimed to evaluate the relationships between current parent-reported resilience resources, as measured by the 10-item CD-RISC scale, and psychosocial outcomes such as psychological distress, social function, health-behaviors, and communication with the medical team. Our overall objective was to identify parents at risk for poor outcomes. We hypothesized that lower resilience resources (as indicated by total CD-RISC scores) would be associated with inferior outcomes; and that parents with the lowest resources (empirically defined as the lowest quartile of CD-RISC scores) would have greater odds of inferior outcomes, and could provide a threshold for future intervention. We anticipate that findings could be used first to inform longitudinal validation studies, and then to guide the development of interventions designed to promote positive and functional outcomes among parents of children with cancer.
METHODS Participants
The "Understanding Resilience in Parents of Children with Cancer" (URPCC) study was approved by the Seattle Children's
Background. The psychosocial function of parents of children with cancer can impact the well-being of the entire family. Resilience resources are likely related to psychosocial outcomes and may be amenable to intervention. We hypothesized that parents with lower resources would report worse outcomes. Methods. In the "Understanding Resilience in Parents of Children with Cancer" study, comprehensive surveys were mailed to consecutive, English-speaking parents of children with cancer who were treated at Seattle Children's Hospital and completed therapy between January 1, 2009 and December 31, 2010. Resilience resources were measured by the Connor-Davidson Resilience Scale; outcome measures included psychological distress, health-related behaviors, social and family function, and perceived communication with the medical team. Results. Ninety-six parents (86% of contactable) completed the survey. Compared to population norms, enrolled parents had lower resilience resources, higher psychological distress, and more commonly reported binge drinking. Conversely, they reported higher social support and family adaptability (P < 0.001-0.006). Lower resilience resources were associated with higher distress, lower social support, and lower family function (P < 0.001-0.007). Parents in the lowest quartile of resilience resources had higher odds of frequent sleep difficulties (OR 5.19 Hospital (SCH) Institutional Review Board. Consecutive pediatric cancer patients who were treated at SCH and completed therapy between January 1, 2009 and December 31, 2010 were identified from the local registry of all successive patients. Patients' parents or legal guardians were eligible to participate if their registry information included a mailing address without an active request not to be contacted for future research, if they had written command of the English language, and if the patient had completed cancer treatment at least 6 months prior to enrollment. This time-point was selected to ensure that families had some time to adjust to being offtherapy. There was no upper limit to how long patients were offtherapy. Patients' primary oncology providers sent a written letter of introduction to all potential participants, along with the study survey, an "opt-out" card, and a stamped return envelope. Letters and surveys labeled the study "Understanding Responses of Parents of Children with Cancer" to avoid suggestion from the word "resilience." Potential participants who did not respond within 2 weeks received an additional letter, followed by a phone-call from the Principal Investigator to determine interest. All surveys but one were returned by mail; a single survey was conducted by phone at the parent's request. We enrolled one caregiver per family, determined at the family's discretion, and provided a $40 incentive for completing the survey.
Study Instruments
The "Resilience in Pediatric Cancer Assessment" (RPCA) is a composite, paper-and-pencil based survey, developed for the present study and comprised of instruments, which have been validated among adults and/or parents of children with cancer. Prior to study enrollment, the RPCA was qualitatively tested for content among 18 caregivers of children with cancer, and with experts in the field. The survey is divided into 6 domains: resilience resources, emotional distress, social function, health behaviors, cancer experience, and demographics.
Resilience resources. The RPCA measures resilience resources with the ten-item Connor-Davidson Resilience Scale (CD-RISC-10) [6, 8] . This scale captures self-perceptions of adaptability, humor, self-efficacy, and hardiness. Prior studies have demonstrated that higher mean scores suggest greater current resilience resources and are associated with improved outcomes, including lower rates of anxiety and depression [7] . The mean score among US adults is 31.8 (SD 5.5).
Emotional distress. The RPCA screens for global psychological distress using the Kessler-6 general psychological distress Scale (K6) [15] . This instrument is used by the US National Health Interview Survey and the World Health Organization to assess population level mental health. Scores are reported both as a mean total score ranging from 0 to 24, and also as proportions of parents with "high psychological distress" (score ! 7) [16] . The average K6 score among US adults is 2.5.
Social function. The RPCA captures both general social support and family function. The social support subscale of the Medical Outcomes Study (MOS) [17] addresses functional dimensions of general social support including emotional, informational, and interactive support. US adults report overall support scores of approximately 70.1 (scale 0-100). The Family Adaptability and Cohesion Scale (FACES-II) [18] assesses current and ideal family relationships and attitudes. "Adaptability" reflects the family's ability to change in response to situational needs, while cohesion reflects the emotional bonding that exists between family members. Average scores among US adults are 75.3 for cohesion and 43.1 for adaptability.
Health behaviors. Respondent health and health-related behaviors are assessed with questions from the RAND 36-item Health Survey (SF-36) [19] and the Center for Disease Control (CDC) Behavioral Risk Factor Surveillance System (BRFSS) [20] . Specifically, participants are asked to rate their general health with a 5-point Likert scale ("poor," "fair," "good," "very good," and "excellent"), and their overall health-satisfaction with a 4-point Likert scale ("very satisfied," "satisfied," "dissatisfied," and "very dissatisfied"). In addition, they are asked about several behaviors during the last month: frequency of sleep difficulties (5-point Likert scale of "never," "rarely," "sometimes," "frequently," and "always"), impact of sleep difficulties on important areas of life ("not at all," "a little bit," "moderately," "quite a bit," and "extremely"), any current cigarette smoking, any drinking at least four alcoholic beverages on a single occasion, and any "driving after having perhaps too much to drink" (dichotomous yes/no responses). The CDC provides state level population norms based on routine BRFSS data to enable comparisons with minimal regional inconsistencies; for this analysis, Washington state population norms were collected from the CDC/BRFSS web-site [20] .
Cancer experience. Caregivers' perceptions of the medical experience, including communication and financial hardship, are measured with the Survey about Caring for Children with Cancer (SCCC) [21] . This instrument was previously refined based on expert opinion and focus groups, and has been used recently in similar studies conducted in pediatric oncology settings [11] . Caregivers refer to their average experience when communicating with their child's main care team, for example: "During discussions with your child's medical team, were you able to express your [hopes/worries]?" Response options are "a great deal," "a lot," "somewhat," "a little," and "not at all."
Demographics. Respondents are asked to provide basic demographic and clinical information including sex, race/ethnicity, education, income, religion, self-reported "religiousness," and frequency of religious service attendance. The survey also collects information about the child's cancer, including diagnosis, dates and duration of therapy.
Analyses
Statistical analyses were conducted with the Stata 12 (StataCorp LP, College Station, TX) and SAS version 9.2 (SAS Institute, Inc., Cary, NC) software packages. Descriptive statistics were used to characterize groups, based on published instrument standards. Means and standard deviations (SD) were used for continuous scales when data were approximately normally distributed, and medians and interquartile ranges (IQR) otherwise. For scales with pre-defined cut-off points for dichotomous outcomes, frequencies and proportions were used. Similarly, we dichotomized health behaviors and communication variables at clinical cut-points (e.g., "excellent"/"very good" vs. "good"/ "fair"/"poor" health, or "frequent" versus "sometimes" sleep difficulties). Normal adult population comparison values were identified from validation studies describing each individual instrument (CD-RISC [8] , K6 [22] , social support subscale of MOS [17] , FACES-II [18] ), or from public population-based prevalence statistics (BRFSS [20] ). Differences between the parent Pediatr Blood Cancer DOI 10.1002/pbc sample and population norms were assessed with one-sample binomial, t-, or Wilcoxon signed-rank tests.
To examine the relationships between resilience resources measured by the CD-RISC and psychosocial outcomes, we fit two sets of logistic regression models using resilience resources as the independent variable. First, we assessed changes in psychosocial outcomes given single point decreases in total CD-RISC score (hypothesis 1). Second, because we hypothesized a priori that parents with the lowest resilience resources would be at the greatest risk, we used a person-centered approach [23] and assessed changes in psychosocial outcomes given categorical "low resilience" (empirically defined by the lowest quartile of CD-RISC score) versus all others (hypothesis 2). Exploratory analyses evaluated the roles of additional socio-demographic variables and time since completion of therapy, but only sex was selected for use as an adjustment variable, since the sample was predominantly female and no other variables were found to have statistically or clinically important associations.
RESULTS
We identified 154 potentially eligible families and mailed surveys to all. Of these, 112 had valid mailing or phone contacts, and 96 enrolled (86% of those reachable and 67% of those eligible; Fig. 1 ). Most respondents were married, white mothers who had received at least some college level education (Table I) . Their children with cancer were a median of 4 years old at the time of diagnosis (IQR 2-10); 45% had a hematologic malignancy, 17% had a brain tumor, and 39% had a non-central nervous system (CNS) solid tumor.
Compared to US and Washington state population norms, parents of children with cancer had mixed outcomes (Table II) . They had lower resilience resources, higher global psychological distress, and lower levels of family cohesion (P < 0.001-0.006). Conversely, they also had higher social support and family adaptability (P < 0.001 for both). Parents of children with cancer were less likely to smoke cigarettes (19% vs. 11%, P ¼ 0.046), but more likely to binge drink (defined as drinking four or more drinks on 1 or more days of the past month, 18% vs. 39%, P < 0.001).
No demographic characteristics were associated with resilience resources in this sample, including caregiver sex, age, income, 2 ¼ 0.20, P < 0.001) and adaptability (b ¼ À0.53, R 2 ¼ 0.22, P < 0.001). In addition, for every point-decrease in resilience resources, the odds of various negative psychosocial outcomes increased (Table III) . For example, a single point decrease in resilience resources was associated with 9% higher odds of drinking and driving (OR 1.09, 95% CI 1.01, 1.26).
Parents with "low resilience resources" (defined by lowest quartile CD-RISC score) had higher odds of negative outcomes including high psychological distress (OR 3.71, 95% CI 1. 
DISCUSSION
Pediatric cancer affects the entire family [24] . Parent psychosocial outcomes can affect the well-being of patients, their siblings, and the larger community [25] [26] [27] . Promoting positive psychosocial outcomes has therefore become a clinical and research priority [28] ; however, formal evidence-based descriptions of how to do so have not been well developed. Our findings confirm that parents of children with cancer have comparatively high rates of poor outcomes such as psychological distress, and that those with limited resilience resources may be at even greater risk.
This study describes parent-reported resilience resources among parents of children with cancer. Parents in this study reported fewer resilience resources than population norms, although there is no reason to suspect they had lower resources at the time of their child's diagnosis. Likewise, parents in this sample reported mixed psychosocial outcomes, including more emotional distress, but enhanced social function and family adaptability. Thus our findings suggest that elements of the child's cancer experience impact not only parent resilience resources, but also, their ultimate level of function, both positively and negatively.
These findings support our previously proposed resilience framework [1] and suggest that resilience resources are independently associated with psychosocial outcomes. What is unclear from this study, however, is when and how in the cancer experience these resilience resources develop, change, or wane. Current standards of cancer care include screening for psychological distress [29] , and interventions designed to minimize distress may improve parent adjustment [30] . Our findings suggest that concurrent and/or longitudinal assessment of resilience resources may provide a complimentary opportunity to improve parent, and subsequently patient outcomes.
The construct of resilience is controversial and likely overlaps with multiple other elements of psychosocial function [1, 5] . The intention of this study was not to answer the question of how to define resilience, but rather to examine the utility of an existing and validated measure of resilience resources in a previously understudied, but at-risk population. In addition, the CD-RISC has potential as a screening tool since CD-RISC scores can be modified with intervention, and such modifications have been associated with improved psychosocial outcomes [7, 8] . Interventions that target resilience resources such as stress-management [31] or that promote meaning-making [32] or benefit-finding [33] have been associated with improved adjustment to life after cancer. Targeted skills-training in goal-setting [34, 35] , problem-solving [36] , and positive reframing [37] have also shown promise in other patient populations. In order to identify parents at risk for poor outcomes, we empirically defined low resilience resources using the lowest quartile of CD-RISC scores and demonstrated these parents have higher odds of poor outcomes. Future larger studies should validate instrument cut-points and explore the protective role of high resilience resources that may direct clinical care and/or intervention.
There are several limitations of this study, including its crosssectional nature. Such a design does not allow identification of variable; for every point increase in CD-RISC score, the odds of the corresponding outcome score changes by OR (e.g., for every point increase in CD-RISC score, the odds of having high psychological distress are 0.86 times lower). Low resilience resources (defined as lowest 25 percentile of CD-RISC) as independent variable; for parents with low resilience resources, the odds of the corresponding outcome score changes by OR (e.g., for parents with low resilience resources, the odds of having high psychological distress are 3.71 times higher than those of parents with normal or high resilience resources).
Pediatr Blood Cancer DOI 10.1002/pbc directional associations. For example, we cannot determine which comes first: resilience resources, psychological distress, or healthrelated behaviors. This lack of directionality, in turn, limits the ability to design appropriate interventions. In addition, we had no control group of parents of similar demographics. While we tried to narrow our comparisons where applicable (e.g., we compared parent reported behaviors to those of well adults in Washington State rather than nationwide), our comparisons to generic population norms should be interpreted cautiously. Nevertheless, we endeavored to describe novel relationships and generate hypotheses for future studies. Our current on-going investigations include a longitudinal assessment of the RPCA among adolescents with cancer and their parents; this project will allow for greater exploration and understanding of the here-described constructs. Second, eligibility for this study included having a valid filed mailing address and willingness to be contacted for future research. Our sample is therefore biased to include those parents willing to be reached and perhaps invested in on-going research, a sample that may be more "resilient" at baseline than is typical. Likewise, even within our sample, not all parents responded to questions about health behaviors such as drinking and driving; our findings may be biased by those who were willing to respond to these questions. Additionally, we only requested one respondent per family and most were mothers. Our findings are therefore more generalizable to mothers, even though we adjusted for parent sex in multivariate analyses. Furthermore, our sample lacked ethnic and demographic diversity. We were unable to assess multi-cultural aspects of distress and resilience. Indeed, another element of psychosocial outcomes must include cultural perspectives. Finally, we conducted multiple exploratory and hypothesisgenerating comparisons and this approach may increase the risk of type 1 errors. Even with our large number of sub-scales, this analysis provided a limited view into the multitude of measurable psychosocial covariates and outcomes. There are many more (e.g., trait-optimism, sense of coherence, spirituality, coping, degree of involvement of psychosocial clinicians, benefit-finding, and posttraumatic growth) that likely relate to this complex picture. While we queried self-reported "religiousness," for example, we did not assess spirituality, which has been related to meaning making and coping [38] . Still, we met our objective to identify associations that could inform the design of larger studies and/or interventions.
CONCLUSIONS
Supporting the psychosocial wellbeing of parents of pediatric cancer patients is a critical component of whole patient care [28] . This cross-sectional study provides preliminary evidence that resilience resources are related to parent psychosocial health and functional outcomes. Future studies should evaluate the trajectory of resilience resources over time and should assess the corresponding relationships between changing resilience resources and outcomes. Interventions that target and improve resilience resources have the potential to improve parent, and by extension patient, wellbeing.
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